Differential effects of granulocyte-macrophage colony-stimulating factor on eosinophil and neutrophil superoxide anion generation.
Eosinophils (EOS) are specifically recruited to sites of allergic inflammation and parasitic infection, while neutrophil (NEUT) influx predominates in bacterial infections. This biologic selectivity suggests that granulocytes may respond differently to inflammatory mediators such as granulocyte-macrophage-CSF (GM-CSF). To establish the mechanisms of the response of granulocytes to GM-CSF, isolated human peripheral blood EOS and NEUT were obtained from allergic rhinitis patients and incubated in vitro with this cytokine. Incubation with GM-CSF (10 or 100 pM) significantly enhanced FMLP-stimulated EOS superoxide anion (O2-) generation, LTC4 release, and adhesion to tissue culture plates. Both GM-CSF-enhanced EOS adhesion and O2- generation were inhibited by an anti-beta 2 (CD18) Ab suggesting that this beta 2 integrin was associated with increased cell function. In contrast, FMLP + cytochalasin B were required to demonstrate GM-CSF enhancement of NEUT O2- and LTB4 generation; GM-CSF had no effect on NEUT adhesion. Furthermore, GM-CSF augmentation of FMLP + cytochalasin B-activated NEUT O2- generation was not affected by anti-beta 2 Ab but was blocked by a 5-lipoxygenase-activating protein antagonist, BAY x 1005. Finally, 0.1 to 10 nM LTB4 mimicked the GM-CSF-priming effect on NEUT O2- generation, thus suggesting that the augmented NEUT respiratory burst was the result of LTB4 production and its effect on the NEUT. These data demonstrate that GM-CSF promotes EOS and NEUT O2- generation to FMLP via distinct mechanisms: enhanced adhesion of EOS vs autocrine-priming by enhanced LTB4 generation of NEUT.